^39 m 



(12) ¥(■ ta * * $5 1 z s t * x m t h tz m f§ a m 



(i9)ifti?towsfw*itiii 

(43) SBg^PB 
2004 ^7 M22 B (22.07.2004) 




PCT 



(10) BHE&MM 
WO 2004/060831 Al 



(51) @f8*#|<lF#3I 7 : C07B 59/00, C07C 29/00, 3 1/02, 
35/08, 35/29, 35/37, 45/00, 49/04, 49/08, 49/433, 49/453, 
51/00, 53/10, 53/124, 57/04 // C07M 5:00 



(21) g&ttiGIS^: 

(22) SfgtUlgiB: 

(25) SfSUJlSOWiS: 

(26) m®'*m<Dmm: 

(30) SfclfT 1 -*: 

ftffi. 2002-378932 



PCT/JP2003/014182 
2003 ^11 m H (07.11.2003) 
B*S§ 
B*t§ 



2002 ^ 1 2 R 27 B (27. 1 2.2002) JP 



(71) lUlSIA(*S$Kt<^X(D*i^@ICO^T;: 
Illttagt (WAKO PURE CHEMICAL INDUS- 
TRIES, LTD.) [JP/JP]; =r 540-8605 *BEJ& *REm** 
B iH* 01 = T Slf2f Osaka (JP). 

(72) JBSl*;£J:tf 

(75) #gl£#/fcBBIA (#SI-OlxT©<&.J: 

(ITO,Nobuliiro) [JP/JP]; =f 350-1101 fl& 5 » J I f jg 
ifi 1633 Saitama (JP). gil;R (MAE- 

SAWA,Tsuneakl) [JP/JP]; f 350-1101 «S i !ft Jl| 
Sm*^fi<Jtil633 Saitama (JP). MM ft 
(MUTOJCazushlge) [JP/JP]; T 350-1 101 $11 JIIJS 
fU 1 6 3 3 Saitama (JP). R BB JBtft (HI 

ROTA,Kosaku) [JP/JP]; =f 502-0003 ifc^R ift^ifi = 
ffl,^m3-22-5 Gifu (JP). SL&I (SAJIKI,Hironao) 

[JP/JP]; T 502-0823 «^!& (J.$.r1j 3feSKfflT2TS23S 
16 Gifu (JP). 



(54) Title: METHOD OF DEUTERIZATION 
(54)«|B©««i: S*«<b^^ . 

(57) Abstract: A method of deuterizing a compound represented by the general formula [1]: R»-X-R 2 [1] (wherein R 1 represents 
alkyl, etc.; R 2 represents alkyl, hydroxy, etc.; and X represents carbonyl or hydroxymethylene), which comprises reacting the com- 
pound represented by the general formula [ 1] with a deuterium source in the presence of a catalyst selected among activated palladium 
platinum, rhodium, ruthenium, nickel, and cobalt catalysts. By the method, deuterization, which has been conducted under severe 
conditions, can be conducted under neutral conditions. Even when the compound contains an unsaturated bond, it can be deuterized 
without reducing the unsaturated bond. 

(57) mm-. 



O 



(5* 
X fit 



X % 



* C l ] 

R 1 — X — R 2 [ 1 ] 

t> , RU-iT /umm , R 2 it T ;v * /u £ , t Fn^i//H|, 
*/^^/HXIit Kn^i/^f kyl^^f o ) T ^^ 5ft 
£ > *£tMb $ *L fc ^ 7 * A , & , ni^n, /I. ^ = r> a , n 

3kflrXft 5 Z. k Z e £ 7c , * ft ft i& -ft £-*&-C*>o 



WO 2004/060831 Al 



(81) fg^S (Ml**): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK,' 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, Hu! 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, IT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) B (j£i£;: ARIPO *$|* (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), O.— =p vT&ft (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ -/ /**#|* 



(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR)j 
OAPI ftm (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW 
ML, MR, NE, SN, TD, TG). 



WO 2004/060831 



1 



PCT/JP2003/014182 



m m m 

Roth U^SAte) 3nfcte^4&*ffiVi&fflft#ffi^Kifr:hftTV*s. 

T^;P^>^^a7K^^-r§^^ (USP3849458-Sf£tfg#M) > 2) »J ^ 
^^m^a^^T (J. Am.Chem. Soc. Vol.124, No. 10, 209 



WO 2004/060831 



2 



PCT/JP2003/014182 



2 (2oo2)#n) , 3)^5'^A*-#>*ntttb Ti ^ m?Kmmt 

LTl**»70*tjBt>TBI(fItI**fl5t**tt (LIPIDS, Vol. 
9, No. 1 1, 913 (1974)#JR) , 4) JB 8 &*tfns*j| *Mm £ 

<4*&¥5-19536*&*, #HlB61-277648*&fR2fctf4*HI»61 
-275241#&«#J|g) *^tt5)7k*Tlgttfls$tlT^?a:Viftfe«E*fflV^ 

3)A7^A*-^>^iib TfflK KOD+D 2 OCr>1i^#0 



WO 2004/060831 



3 



PCT/JP2003/014182 



15 j££ LTSMSnTVi&VifeCDSlVJTViS E £ jfr £ S * 3§ <ffc # # <g 
£ V5 -5 P3jgj& £ W b T V> 3 o 

20 

#«gm, -am [ i ] 

R 1 — X— R 2 [1] 

25 /XfiHl^^Sf LTUTt)J:^T;i/*;H, ru-^i, x^;i-* 



WO 2004/060831 



4 



PCT/JP2003/014182 



t^tj^-rs, -^a; [i] ^^t*n%\\i&>fa(Dm*mib3j&<Dmm 

10 T35§„ 

m7km<t*$ 6 0 %£*±<£> h U D [5.2.1.0 2 - 6 ] 

•t^* >-8-^- — ;kd 3! §n t & & „ 

^ 9§ * miT s g> o m & (d mm 
15 *mmizj£^T, mykmhUitzLry^y v& (d) xtehu^A < 

20 *mw<DM7km4bjjmizi£^T, ci] T^^ns^^R 

gi^Tfc J: < , migfikmHk i~20, 0Sl<[ii~i5, <£ D b 
< « 1 ~ 1 0 , H£$?3:b<«l~6 ©fe <£>#t^frf £ ft, JUfcftfcfcJ:, 

i'y^fJl/S, sec-^^;US, tert-^^;i/S, n-^>^;i/S, -f 

y^>^;ws, sec-^>^;i/*, tert-^ >?-)vm. *-*^>?-)vm. n 



WO 2004/060831 



5 



PCT/JP2003/014182 



n-rt^^l-g, -f Vsf^^l/g, sec-:*^ n-/-)V 
5 7h7T^S, n-^>^5 i S/;i/», n-A^"y-Ti/;PS, n-^y^Vi/ 

tf;P*. ->i7 o^>^;pg£, ->^nA^j/;n, -> ^ p ^\ s> 
^D^-/7^;i/», y^D/-jn, j/^nFf^s 

> >-^D^>^v;i/S, ^^Dhljr^H, ^^Th7f^H,' 

> D2-**5^>;i^ '>^D;tT>'^S, ^^D^f3^;nf!5f 
XttHl^^^ttSTj^Jl/iC^^itUt}^ M3-tftf x;pg, 

2-^>:rn;«, i-^>^-;i/«, 1, 3-^ >>x -jvm. 

25 s-^-fex;^ 4-^*iz:-;^ 2--\*-fe - l-^*-fex;i^ 

^^■y-s?x = ;p*, i-A^f-iH, 2-*-*^=:^*, 3-y*x;ug, 



WO 2004/060831 



6 



PCT/JP2003/014182 



5 3->-* n^-fe- 2-y^DhiJj 

ir — l-S/* n^^r-y-^-fe-^S, 1-5/* **?*-£- i- 
$/* p-r 3t-Jl/S^©^i-^^rig^©^$tt57J^ 

(3-^>^-;i/)-3,6,8-^* b 'Jl>-H-jH 1 6-(l,3-^>*i?x 

h 'JI/-H 6-(l-^>5 : ->-3-r ~;U)-2 

iff§£7~3 4, »$b<»7-20, <tDSftl<tt7~15©!,©!5i 

'20 )V^u\±)vm, 7x-;P7*f;H, 7x=^^>^^», :7x~;i^* 
is)V&, 7xxjK7 p ?ji/S, ^x-;p^-*^;i/«, 7x-;m-jh 

x-JPh'Jfy^S, 7izjl/7h7TyJH, 7xZJK>^ryJl/ 
7 ac - ;i/^\^ir-xy/;i/S, 7x^;PA7 1 ^jyM, 7 x ~;i/^* 
25 * 5*5/^36, 7i-jMrfyjH, 7i=H3^», t7?M 

^y^)V^u\±)vm. t7f;P7*5 : M, 



WO 2004/060831 



7 



PCT/JP2003/014182 



y^)Vj-)vm, t7f^f->;H, t7^Fr^i, t7^;^ 

> ^^^)vm. ir 7^)v; f-^ssjvm, ± y ^ )V -f u i> )v 

5 7>bij;nf;n, 7>hu;^ot!jH, r>hu;^?;n 

* 7>bU;K>?;H, 7>h'j;K^>>;H, 7>hUJK7°^ 

7>h«jii/t^5 l ;n, 7>bu^y-;n, r>hv^^->)vm 

7>MJjV;tf^JH 1 7>h'JH3^$, ^a:^-> 

;i/ , 7>5 :i '>;w*, 7it>hu;^uf>';vs, 7zt»ij;pf h7 

7xt>hUJK7"3'7>';H, 7xt>hUJl/t^7>'jH 

20 ns. 

-10, * b < « 1 ~ 6 <D%<Dtfmtf e»tl> ^ftftfcte, #| x u 



WO 2004/060831 



8 



PCT/JP2003/014182 



^ >;M -^ >a ^ 1>> ^, >;1/ 

,15 IliiltLttt ¥STfe#Itfe ( fc< < il^^m^3~l 5, 

*/>?Uzrti>u, '>^DFrjj>S, ^n^>^#>gi, ^^Mj 



WO 2004/060831 



9 



PCT/JP2003/014182 



*7****»tf7f7****, r 2 x-mznzr v -*m, 7*3* 

^W7U-;^^^(t Hie, a*i~5«K 

**, 7 7*3*5/*, 7u-w^s, 7*3*5/* 

*# = **, 7'J-WJ/*** = ^», 75/**, **#*5/** 
» 7*5*kK** bHQ + ^i, 7$y* % T^JWi, 5-7 

/*, *^/tt<;n, 7***27*^^ ***a**ifcrsn£. 

9****, 7U-**, 7*3*5/*, 7U-***5^*R0t t HP 

R 1 Rff/XiiR 2 T?***l**©«ai*-e*** 7*3*5/ 
**# = **fttf7U-*** 5/* *# = **©*#«£ bTtt, ±12 
bfc*D#R> 2fc^/XttR» T?a*n*7*3*5/*R0C7U-*** 

o 

R^&^/XfctR 2 T«*n**©««|*T**7 5/**i: Lift 
»***ft2~2(K »n<«2~10, <kD*?£L<fcJ:2~4©fc 

©*t*i/6n, mfcmizte, «*tf7't5 t **, yptr^--**, ^ 
u**, -fv^u**; ni/u**, -ry/ti^y**, tr/tn-r** 

, 9*n-f** % ^u^h-r**, /t**h-f**, x^7n<**^ 
©^Jfe^^fp^ey **#>»** © 7 5^**, ma«7^ u n-f **, 

^PK^-o-f**, ^^ja^M, ^Dh/-r**, 
^ommm^mm^y #*#>!&&*© 75-**, «*«^>vr-r ** 



WO 2004/060831 



10 



PCT/JP2003/014182 



R 1 Rtf/XfctR 2 TS$n5S0g^ST*§7^M;W^^ 

->;p*;p/t*-r;i,*, ^^-y-^^^^^n^^^^, ^^^^ 



WO 2004/060831 



11 



PCT/JP2003/014182 



MzK*-fb4&d*3»*wfc# ens. 

15 3 — 18!5£ [1] T^^n^fb-g-^$fi 7 Km{bf ZMTkmmZ: Lift a 

« 7 J< (D 2 O) , «*tf«*^y-;K a 

20 x*/-;k a tert-^^ y 

, a^>*y-;K a*-**/-;v 

s-rvs&ss, aw^n, Kv^fi, a trn;n?^oa^;i/^>m^ 



WO 2004/060831 



12 



PCT/JP2003/014182 



s**{b$nfc»iSEt nit witara* (t 2 o> 

**HC^ a*^^>K«T«*;i/#^'>;ps© 7 K3lfJS : ?**a**^$ 

io 'T*ta**fls$nfcfe©*««pK:»*bVi 0 

SKTfcS-IS:^ [1] T**ft3fc^4&©a#*fci*iBfc***^fc 
15 3 0 gtik 4 0jg€ik H'ibtlfcffSK, 2 5 0«^, 1 



WO 2004/060831 



13 



PCT/JP2003/014182 



b>m, v*^)v*)v**zs bm<Dm^m^7,\z^ vm*mfcznT% 

it^»3/Uh« ( risttfcstiTUfcHHatj rag 




WO 2004/060831 



14 



PCT/JP2003/014182 



£ b T «^ ©i£4£fc $ i*T43 © £ &m -T Z> Z\ t ^0 $L^ 0 

—is it [i] n&fc&mo ? t>m.m-mm—m^^^^ 
\zfo. Kj&m<Dm.m&mM\z±&i£i£z> c t^m^, a**-fc&s&ais«k 



WO 2004/060831 



15 



PCT/JP2003/014182 



n^AHi, ^r-^Ai-i, =y^;u»«£Rat 
#si/<«o~2tiii, «fc o ^ * l < « o « cd t> © # s n * . 

SU<«0ti6©*>© £ ft & 0 

u * b < « o m © © -tfim vf e> n & . 



WO 2004/060831 



16 



PCT/JP2003/014182 



# \z m.m £ n t & § % © t t> \,\ a 
*$£w<DM7km4k^&izmz>mi&<D ? % y lt^t «t 

S>^>S>»J ^>Til h XDBAK fcf tf U ^ XBPY) , 7it>hn>J>(P 
HE), ^>yxhU;v (PhCN) , ^fy/7=H (RNC) , hUx^;WT;P 
v'XAs(Et),), Tir^^T-k h (acacK Mi«^f^7i"^ 
3fsX7^> (P(CH 3 ) 2 Ph) , ^7x-jV*X7^7iDt> (DPPF) 
. hU^f;^X7^XP(CH s ) j ), hUl^*X7-f>(PBt,) i h 
U tert-^f^JV^Xy 4 XP'Bu,), h U >> 2 P * -XU * x 7 -f XPCy 
s), hU^h^i/*X7^ XP(0CH 3 ) 8 ), h'JIh^->*X70(P(fl 
Et) 3 ), h U tert-^h^v-^X^^ XP(0'Bu) 3 ), hij7i-W77 
>fXPPh 3 ), 1,2-tfX (^7i -Jl/*X7>f /)X^ XDPPE), h>J7i 
^^^^^^ XP(OPh),), o-h'JUX7^f XP(o-tolyl),)^?©W 

A7S?£A&K««©J*fl:M£LTfcJ:» 0u*fcTPd, m %. fcTPd (OH) , ^ 

dBr 2 , PdCl 2 , PdI 2 ^0ADy>ftA7>"7AiiI, Mtl^A^^A 
T-fe-x- h (Pd(OAc),), /t7^^Ah U 7WD7tf - h (Pd(0C0CF, 

) i )m<Drt7w&mm&mm. m^u?dmo t ci 2 , pd<acac) |f 

•fey-- ht'7(h U ^x-;PxKx 7 J »Ar77A [Pd(0Ac) 2 (PPh 3 ) 2 ] 



WO 2004/060831 



17 



PCT/JP2003/014182 



, Pd(PPh 3 ) 4 , Pd 2 (dba) 3 , Pd(NH 3 ) 2 Cl 2 , Pd (CH 3 CN) 2 Cl 2 , *J 2 D D If 7; 
(^>V- h U;P)/t7^^A[Pd(PhCN) 2 Cl 2 ], Pd(dppe)Cl 2 , Pd(dppf)C 
1 2 , Pd[PCy 3 ] 2 Cl 2 , Pd(PPh 3 ) 2 Cl 2l Pd[P(o-tolyl) 3 ] 2 Cl 2> Pd(cod) 2 Cl 2 
, Pd(PPh 3 ) (CH 3 CN) 2 Cl 2 ^O@2^^^IB#[$n^A 0 ^>^j7 A^mmfoM 

e^iSM©I#«tlT}t M*.te?PU M;Lfc?Pt0 2 , PtCl 4 , PtC 
1 2 , K 2 PtCl 4 ^©a&$j$:, «A«PtCl, (cod), PtCl 2 (dba), PtCl 2 (PCy 
,) 2 , PtCl 2 (P(0Et) 3 ) 2 , PtCl 2 (P(O l Bu) 3 ) 2 , PtCl 2 (bpyK PtCl 2 (phe), 
Pt(PPh 3 ) 4 , Pt(cod) 2 , Pt(dba) 2 , Pt(bpy) 2 , Pt(phe) 2 ^(7X IB&^fc 

n^^AiMMoMMttxtt MXifKh, M X fr^RhCl (PPh 3 ) 3 

-«^i^gi!l©A#WtbTfi, M;Lfc£NK M>t«NiCl t , NiO# 
©-^^r;UMig, MXtemCl t (dppe), NiCl 2 (PPh 3 ) 2 , Ni(PPh 3 ) 4 , Ni (P 
(0Ph) 3 ) 4 , Ni (cod) 2 ^<£>, SB^^fciBii^nfc ~ 

^Uh^IUlo^jttTIt MAkfCo(C 3 H s ){P(0CH 3 ) 3 } 3 ^ 

tt, M^«^7-^> > t;i^:k -tfxj-^-rK ^i/^^^ 



WO 2004/060831 PCT/JP2003/014182 

18 



10 



15 



20 



> H1M7$/S, i2i75/i, ^3J^T^y«, ^4^T>^- 

-OMibT. ^J^^TfB-^^ [2] Ti^tlS^^T-^lA^^ 
-J&3£ [ 2 ] 



H 



[2] 



25 



WO 2004/060831 



19 



PCT/JP2003/014182 



5 M7;^;n, ADT^^i, tFn^>>jn, fi 

>-;p^^v», #;y#*~>x;y*;yS, 7jKrkFi 

> 75;i, 75/7W1, % )vn=E^ k-t )vn* 

— *^ [2] IZte^T, R 3 ~R 5 ^$nSi|R7;^JHtLT 

at«©ftrnfcTt)cfc<, «*««*»i~6©:r 

-f yyDtr;P36, n-y^;P», -fy^i, ter.t-^^^*, sec-:/ 

n-^>fjn > 'fy^>^j, tert-^>^;p*, 

R 3 RtfR 4 ^Sns^j^ + y/WStlT^, «*«±B 

R 3 ~R 5 TwShftT^m^H^itbTtt, «A« 
#x*«, ^>W + y*;^-;P« ) s^*-* 



WO 2004/060831 



20 



PCT/JP2003/014182 



*^%)\,i£~)vmmifimi*>tiz> 0 

5 ra, ±fBbfe^n#M^^c 2 ~ 1 1 <dt )v^)v-t^zytt )v^-)vm<D7^m 

15 , a »>*^*t#tf sn*. 

, a^m^^) £ftfc> K*»i-6CDfeo^^5ft, J^fcWfctt, 
20 nnifjH, 3^DDyaif;^ v 3-^ntyntf;H, 3,3,3-hU 

7 )V*U?U}±)],&. HQD^iH, HDD^>?JH, 



WO 2004/060831 



21 



PCT/JP2003/014182 



^'>7x-;H, tert-y h^^>7i-jH, ^J^^^7x~;H 

tf^U^*, tf^u^/S, tf^^^-;u», w.jys 

o 

yyyptf;n£, ^yyyfjn, 4->7;^jh 1 5 ->tm> 
r^y^>^s> 75M + ^s^^^en5 0 



WO 2004/060831 



22 



PCT/JP2003/014182 



x;w, i^y^D^-jHo^it3-2 O07;^-jhxt;h 

*OX^ 2 - 2 0 (O^Dy>ifi / >tt^ ftm 

mx\*7>7\) )\,m, **9V)\,n. -<9 3>m, worn. 



WO 2004/060831 



23 



PCT/JP2003/014182 



x5p;k vkos^^K Ti/^f^i^, :7^;p@£*^;k 
^©^^^ 3-20 ©i^v >&^fny MfciBrtf^ 0tl;U£x^ n 

<Dmm$k 2 ~ 2 o <D^v>®L^mm*)\>*>wtm (znzmmte, m 

HS*>©T«b«kl*. ) , Mx.tt\£-)VT^ >, 7'J^75>f0Mt 
2-2 0 ©X5Fk >#^Sg*a flimsy M^«H-;PTXU >^ 

o^m^s-2 o (Dx.^u>m^mm^mmr ^ >m. m^m-v-* 

tf DU F>, t*x;Hf^U^>^<D^m^5~2 0©lfP>|^ 

i^iH^n 8~2o ©x^i/>^^is^7x y-)imm&mtf 



WO 2004/060831 



24 



PCT/JP2003/014182 



&t\ gjsoxstiTffl^ens-iis ci] •v^znzfc&wiztt 
isT, m^mmmmm. fr^-vmiza? ^b<o.oi~2ooas%, o.oi~i 

00fi*%, O.Ol-SOMi^, 0.01~20«*%, 0.1-202*%, 1~20« 

&mm<D±m&, mtziff&v <2omm%. io««%, 5«s%, 2S*% 

T£D> TK*«, JUKI «P * b < 0.0005«*%, 0.005S*%, 0.05S* 

x±mv return* <Dmm* 2m&,±m^:u^^tD^T^.mr^ c t*t 

t-£i§-&t>&3 0 — jks: [i] -e^^n-sfh;^^©^, xa*t 

, )\sr-v&MMxteuv'5&mm£<D®.&&, m puts &mmt ji>7- 



WO 2004/060831 



25 



PCT/JP2003/014182 



^*-#>t e**-*>*fi*^to*T4effl-rs»^fcj4, a«*© 

/t7^^AOlijita^©Ii|;^ bTS^O. 01-100^, 0? £L < fcfcO 
- 1 — 10«. J;DSF £b< ttO. 2~5^£& § £ 5 <D&ffi * £ |g^-r 

& mm it £ i± 5 & Km m \z * % $ $ & m <d m © mm m a , 

^-©S&, SSM$Uc*fUTl~2000(m*, ft £ L < «10~700MI*£ 

7j<m©^ffla«, »**©«ttfcfc&Kfc8*©*T*fttfcfc<, *©fi 
tt, SitMJ&fc*fLTl~20000M5*, j?Sl< fctlO~700ii« < h&S* 

^^<20t, 40t, 60*C, 80t, not, 1 4 0 "C , 1 
6 0«CT^D> ±R*t9* 3 0 0 C*6, DffSK 2 0 O t, 

18 0 tT^5, 

<«1~4 8KSfM, «k»)ff$b<tt3-3 0«flBI, Il:»$b<^6~ 
2 4 B£ HQ 7? & § „ 



WO 2004/060831 



26 



PCT/JP2003/014182 



t^^«itlT/^^^A*-^> (Pd/C) (PdHTW^lOSO 
fci^*«l:ioTM«ll:Rijgt5. 

aura**!**, mmzmmm. ^^%$^^ut'h-nmr, >h-nmr& 
£Pd/c£, KSHoaxfc^^Rrn^TKsdis^c^UT 10-15 o^^e 



WO 2004/060831 



27 



PCT/JP2003/014182 



ft L T 1 H-NMR, 'H-NMR&MassX^ h ^Zl!l^ b T ^ jg^^lf ^ ff ^ » 

znxtf£^ e &rc, £mw*m7km<k2ntz®mizm®ts:m&x&z> 

6 0%£<±> *fc#£b< 7 0%^±, 7 8%^±, 8 0%U±. 8 5 
%^±, 8 8%a± ( B9XH1, 9 0Xtt±T*Shij^ D [5.2. 

M.^m7kmmti,xm7km4bisntc®m*m^x*&BM( D m 



WO 2004/060831 



28 



PCT/JP2003/014182 



±IBLfc*D< > -ft a [i] TwSnsfc^**, filter 2 tlfcM^ 

**^»*^r*ii[**fr«r^*ua^*a©a*3Hflsfc 

sfrawoajfcfcflsafifelcfcfttf, -jftst [1] 
Wfn#l:F>J^D [5.2.1. 0«-«] r*>-8-t-;H^^Ttt 



WO 2004/060831 



29 



PCT/JP2003/014182 



#>(Pt/C)ttP t*S5X, ;Pf-^A*-^>(R U /C)ttR utl5%> 



1 . 

'H-NMR&OTassX^* h )V £ MM V TmmMtir £fr o £ £ 5 , 
2 . 



Tirh> (11) B00igt/X9S?^A*«-#>50«gift«*17MLfc* 
^JSM 3 ~ 1 5 . 

Slfcfc^T, 2-?#;y^ 2 -;)Vtf)V±; >, h U D [5. 2. l. o 2 - 



WO 2004/060831 



30 



PCT/JP2003/014182 



<2-^^y>> 

(2) (1) (1) 

CD 3 — CD 2 — C— CD 3 



<2-y )V^)V^-j >> 

.(2) 




a) ° 



< h U P [5.2. 1.0 2 - 6 1^rt! >-8-^>> 
(l) 




(4) 

,(3) 



WO 2004/060831 



31 



PCT/JP2003/014182 



<MJ ^ D C5. 2. 1.0*' •D-a-^-fe^-S-*--^ (Xttt FP^yyy^ 



(i) 




(i) 



OH 




<^ 1 > 



WW 



Pd/C 



110°C 



(1)92. C2)8Q 



Pd/C 



160°C 



30 



97 



Pd/C 



160°C 



32 



97 



Pd/C 



180°C 



40 



95 



HjM]7 



2-y;U7K;u^-y> 



Pd/C 



180°C 



90 



M»^n[5.2.1.0 2( T 



(1)43, (2)99, -^0) 
Jfe27 



Pd/C 



180°C 



88 



(1)20,(2)40, 
(3)99,-g-flMtb.1Q 



Pd/C 



160°C 



100 



50 



iiaio 



Pd/C 



160°C 



ESS 



Pd/C 



Pd/C 



160°C 
160°C 



40 



44 



96 



32 



87 



m 



Pd/C 



180°C 



32 



HMJ14 



h>J^>^P[5.2.1.0 2 ' 6 ]- 



(1)38, (2)72, 
(3)66,(4)28, ^-<£> 
tife47 



Pd/C 



180°C 



86 



Pd/C 



180°C 



66 



1 6 



(1)50, *<DMb25 



(1)67. ^-(P4ft77 



MJ>-*n [5.2.1.0^] ^^7>-8-^- ;U (S®) SOOmg^A^* 

ffiiTMi§i®u mwizmjzmMLrc®. *&tu±{b**<D*R- m 



WO 2004/060831 



32 



PCT/JP2003/014182 



^T, *2fc^T, £JS* (11%) lf^t§fi#fij$i 
<hU^n C6.2.1.0 1 -'] 5 s *>-8-*-ip> 




OH 



nmm 17-26 

6tB«fcbTh'j^ D [5. J.l. <)»••] 

<^ 2 > 



If 



6 



iasffi2i 



HJS0II24 



Pd/C 50m F 



Pt/C 10Qmp 



Pt/C 100m fi 



Ru/C 100m ff 



Rh/C 100mg 



Pd/C 200m ff 



Pd/C 250mg 



Pd/C 250mff 



Pd/C 50mg 
Pt/C IQQmpr 



Pd/C 100mg 
C 200m 



gig 



1* 



24H 



itt% 

■% 



2MM% 



24H 



48H 



24H 



24H 
24H 



24H 



48H 



24H 




60 



36 



36 



53 



58 
40 



50 



45 



61 



74 



(HI 00. ^(PJftlfi 
(1)51. ^-(pffltap 



23 



44 



70 
75 



87 



78 



(1)96,^-<Dffe88 



2 6 

*»+180t;T?»2««|K* a r* Jt . j***T«, ****** 



WO 2004/060831 



33 



PCT/JP2003/014182 



nmm 27-32. 

<I3> 



H»l]27 



H»]29 



Pd/C 



Rh/C 



Rh/alumina 



Pt/C 



Raney-Ni 



180°C 



160°C 



160°C 



180°C 



160°C 



100 



100 



100 



100 



100 



99^ 



98 



98 



75 



HWJ31 



Ru/C 
Pd/C 



160°C 



100 



180°C 



23 



90 



ttmm 1 . 

M**-fb$S»75*T?fc'3 fee 
Jfc«E09 2. 

ilM2 6 iW«fc»**ft*ff #&nfcfc£fc©'H-NMR, 2 H-NMR 



WO 2004/060831 



34 



PCT/JP2003/014182 



xic, sunn 2 U25 ©ia**tfc«*r*£, £Jt£*r'r«iiiK&ji 

-*>t*****>*&«^tt«E*^^T»**ftftffofc*lg«2 5 
Ssfc, *«« 2 6 - 3 2 tH:tt«2ftltttt*i:ifcJ:D, * ft HO 



WO 2004/060831 



35 



PCT/JP2003/014182 



WO 2004/060831 



36 



PCT/JP2003/014182 



ft >£. <D ffl 

1 • [ 1 ] 

R 1 — X-R2 [1] 

(R 1 K$-Mi-i^^Rr;/X}i£l^^$f bt^tfej;^ 

w&mm* m^mm, uw&mm* -ydr;n»i* 

3. [i] \zm^x. x^kHn^j/^i/>stib5i^ii 

5. s**fc<*n&»&#$, stk cd 2 o) T*&z>m&m4 izmmnn 



WO 2004/060831 



37 



PCT/JP2003/014182 



1 1. 111 TS^nSft^tl^hiji/^D [5.2.1.0 2 - 6 ] 

12. a7k*Yb**«6 0 %& % ±T&2> b U >^ D [5.2.1.0 2 ' 6 ] >- 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/14182 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07B59/00, C07C29/00, 31/02, 35/08, 35/29, 35/37, 45/00, 

49/04, 49/08, 49/433, 49/453, 51/00, 53/10, 53/124, 57/04// 
C07M5:00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07B59/00, C07C29/00, 31/02, 35/08, 35/29, 35/37, 45/00, 

49/04, 49/08, 49/433, 49/453, 51/00, 53/10, 53/124, 57/04, 
C07M5:00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
Y 



Citation of document, with indication, where appropriate, of the relevant passages 



(Incentive Research Dei Berotsubumento 



JP45-17402B1 
AB.) , 

16 June, 1970 (16.06.70), 
(Family: none) 

JP 63-198638 A (Hoechst AG.), 

17 August, 1988 (17.08.88), 

& DE 3701302 Al & EP 276675 A2 

EP 203588 A2 (MITSUBISHI RAYON CO., LTD.), 
03 December, 1986 (03.12.86), 
& JP 61-275241 A & JP 61-277648 A 

& US 5221768 A & DE 3689206 Al 



Relevant to claim No. 



1-7 
1-12 



1-12 



1-12 



I I Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: "T* 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority ctaim(s) or which is 
cited to establish the publication date of another citation or other K Y* 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

'F* document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
15 December, 2003 (15.12.03) 



Date of mailing of the international search report 

13 January, 2004 (13.01.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCI7ISA/210 (second sheeO CJuJv 1998^ 



i 



» . 



PCT/JPO 3/1 4 18 2 



a. ?m<Dm-fz$t&<ofm vmmkmwm (ipo ) 



B. fagfrfTofcaW 

W3S*frofc*/MKR«- (HB£#ffc£31 (IPC) ) 



Int. CI' C07B59/00 C07C29/00. 31/02, 35/08, 35/29, 35/37, 45/00, 49/04, 49/08, 49/433, 49/453 
51/00, 53/10, 53/124, 57/04, C07M5: 00 



*'MR*&ew<D jw-ewfcfifo fc»»fc-fr*jta t © 



#r^y — * 



x 

Y 



JP 45-17402 Bl V-fe^-T^ • y 1*— ^- . ^ . 
^n^^^h • T^^a#9-^) 1 9 7 0. 0 6. 1 6 

JP 63-198638 A h • 7^fxy^i/t7 

b) 1988. 08. 17 

& DE 3701302 Al & EP 276675 A2 



1-7 
1-12 



1-12 



rLj fltiS rxj ssbs^j^ss^'*" 



15. 12. 0 3 



B#ffl4#ffFfi= (ISA/JP) 
SP<W§-1 0 0-8 9 1 5 



13.01.04 




4H 



9 3 5 7 



SfS#-i§- 03-3581-1101 f*im 3 4 4 3 



«^PCT/ISA/2 10 S2^i?) (1 9 9 8^7^) 



PCT/J P 0 3/1 4 18 2 



C GR£) 



EP 203588 A2 (MITSUBISHI RAYON CO. LTD ) 
1986. 1 2. 03 

& JP 61-275241 A & JP 61-277648 A 
&US 5221768 A&DE 3689206 Al 



mm 

1-12 



i^PCT/ISA/2 10 (» 2-<— (1 9 98¥7^) 



